Aims To evaluate the feasibility of a nurse-monitored, outpatient-care program for elderly patients previously hospitalized with chronic heart failure.
Introduction
Chronic heart failure is a major health problem, which is growing in parallel with the increase in the proportion of elderly persons in the population [1, 2] . This disease is very disabling for the individual, causing incapacitating symptoms which lead to frequent hospitalizations, and the risk of dying is high [1] [2] [3] . Heart failure is also a major financial burden on the health-care systems [4] , partly on account of the repeated hospitalizations, which occur in 27-47% of elderly patients within 3-6 months of initial discharge [5] [6] [7] . Up to half of these re-admissions may be caused by potentially preventable factors, such as deviations from prescribed medication or diet, inadequate discharge-planning or follow-up, failing support systems and failure to seek medical attention promptly when worsening symptoms occur [5] [6] [7] . Recommendations on how to deal with the factors which contribute to readmissions have been published, and nurse-monitored, management programmes have been suggested [7] [8] [9] [10] [11] [12] . However, there are few published data to verify the efficacy of such approaches [6] [7] [8] [9] . The aims were (1) to investigate the proportion of hospitalized elderly patients with moderate-to-severe, chronic heart failure eligible for an outpatient, nursemonitored, care programme, (2) to examine the applicability of this programme and the reasons for failure, and (3) to examine the outcome of such a programme in a randomized study.
Methods

General outline
The study was conducted at the Sahlgrenska University Hospital, which is both a secondary-care and a regional hospital. The majority of patients from the catchment area in need of acute hospital care for congestive heart failure are treated in the medical wards. Those who are judged to be in need of specialized care are treated in the Department of Cardiology.
The study consisted of two parts. Firstly, the patients in all the medical wards at the hospital, with the exception of the wards for haematological and renal diseases, were screened for patients with heart failure and eligible for the present study. This was aimed at evaluating the structured-care programme, using a randomized, parallel-group, study design with usual care as the control treatment. The purpose of the screening programme was to identify patients with heart failure before discharge by using sensitive and specific screening criteria (see below). Secondly, in order to relate the screened patients to the entire population of patients who had been discharged with the diagnosis of chronic heart failure, the hospital's database was used to examine the number and characteristics of patients who had been discharged with the ICD 9 diagnoses 428 (chronic heart failure) and 425 (cardiomyopathy) during the study period (Fig. 1) .
The screened population consisted of 1058 patients, corresponding to 17% of all admissions during the recruitment phase of the present study. Of the 898 excluded patients, the reasons for exclusion were examined more closely in a subsample of 454 patients.
Patient criteria, screening procedure, outline
The inclusion criteria for this study were age 65 years, Boston criteria score 8 [13, 14] , New York Heart Association classification III or IV at the last hospitalization [15] , and residence within the catchment area. The exclusion criteria were a large, myocardial infarction during the preceding 8 weeks (new Q wave or serum CK-MB >100 kat . l 1 ), need of specialist treatment, serum creatinine more than 300 mol . l 1 , need of permanent nursing-home care, serious or lifethreatening other disease or communication problems.
The study nurse screened the patients daily in the five wards every Monday to Friday from November 1994 to January 1996 with intermissions for holidays. The recruitment period lasted for 14 months. Preliminarily eligible patients were then examined by a doctor participating in the study. The patients who met all the criteria and gave informed consent were then recruited for the study. Before randomization to structured-care or to usual-care treatment, a baseline examination was carried out. This included demographic and psychosocial information, medical history, symptoms according to the New York Heart Association classification, a physical examination and the results of examinations, such as electrocardiography and echocardiography.
A similar follow-up examination was made after 6 months. All hospitalizations were also recorded. The patients lost to the follow-up, the reasons for not being re-examined and all other available, relevant items of information were obtained from the medical records.
Randomization
A doctor generated and a nurse executed the random assignment by opening a consecutively numbered, sealed envelope containing group assignments. This was based on randomly permuted blocks with a size of 20 obtained from tables of random numbers.
Interventions
The structured-care programme was based on a nursemonitored, outpatient clinic, run in cooperation with the study doctors, who were responsible for optimal pharmacological treatment. The main goal of the care programme was that the patients would become able to recognize and monitor symptoms of deterioration and be knowledgeable about the effects and side effects of the medication they had been prescribed. Three specially trained research nurses worked on the ward where the outpatient clinic was located. The service at the heart-failure clinic was rotated between them.
The patients were offered to call the nurse if worsening symptoms occurred of if any questions related to the illness were raised. In order to facilitate communication, the nurse was always available by bleeper during business hours. An attending doctor was responsible for medical decisions. By using this approach, the patients did not need to go to the emerAll patients discharged with the diagnoses of chronic heart failure or cardiomyopathy, living in the catchment area n = 1741 (767)
Department of medicine n = 1124 (533)
Heart and lung institute n = 617 (234) Screened population n = 1058 (509) Figure 1 Flow chart describing how the patients in the present study were selected over 14 months from the total population of hospitalized patients with chronic heart failure. The number of patients with chronic heart failure or cardiomyopathy as the primary diagnosis are given in parentheses. The patients at the Heart and Lung Institute were not screened. Among the included patients (n=160), two were later found not to be suffering from chronic heart failure and were excluded from further participation.
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gency room in case of deterioration but could be examined and, if necessary, hospitalized with full continuity. Each patient in the structured-care group was contacted a week after discharge from hospital and offered a visit to the clinic, together with a relative or a home care-giver. Before this meeting, the patient and the nurse had met once, in connection with the baseline examination prior to randomization, when the patient was still hospitalized. The patient's primary care provider and home health staff were continually informed about the patient's situation by a nurse at the heart failure clinic during the time of the project. In several patients, the primary health-care nurse helped the nurse at the clinic by taking blood samples when visiting patients in their homes.
Practical guidelines were developed from a nursing documentation system [16, 17] . These guidelines included signs and symptoms to which the nurse must pay attention, the patient's nutritional status, advice on diet, and an evaluation of the ability and motivation of the patient to participate in his or her self-care [8] .
It has been suggested that one reason for unsuccessful treatment may be patients' lack of understanding of the underlying treatment plans, owing to the differing perspectives of the health-care professionals and the patient [10] . Therefore, in the learning process, the nurses focused on the patient's apprehension of the illness and its treatment, with an attempt to consider the patient's present condition, and relevant psychosocial and lifestyle factors [18] . Each patient's care was individually planned, showing the optimal number of visits and the specific goals. A specific goal for a patient could, for example, be weighing three time a week and knowing what to do in case of weight gain. The goals were evaluated by the nurse and patient together, and if reached a new goal could be agreed on. The patients had a notebook with specific forms for daily weight monitoring, weekly medication calendars and written guidelines for early recognition of warning signs of clinical problems, and information about when and where to report such symptoms.
In addition to the visits, the nurse regularly contacted the patients by telephone. The principal goal of the calls was to follow-up the discussions during the visits to the clinic concerning medication, weight, diet or questions raised by the patient's apprehension of the illness. Patients who were not visiting the clinic regularly were called at least once a month.
In the usual-care group, the patients were managed in accordance with current clinical practice. In general, this meant that the patient was treated and followed by a general practitioner and visited the emergency room if symptoms worsened.
The study protocol was approved by the Ethics Committee at Sahlgrenska University Hospital.
Statistical analyses
The main outcome variables were the proportion of elderly patients (age d65 years) in the screened wards who were eligible for the study, the proportion of patients in the intervention group who did not visit the nurse, and the differences between the study groups in functional class, hospitalizations or death, and hospital days during 6 months of follow-up. Hospital care was defined as the number and duration of any hospitalization occurring during a period of 180 days after the randomization date. The analyses were performed on an intention-to-treat basis. The results are given as mean (standard deviation) or number (%) and as 25th, 50th, and 75th percentiles and as the interquartile range (IQR) for skewed data. The two study groups were compared by Student's t-test (two-tailed) and the Mann-Whitney U-test, for continuous variables, and by the chi-square test for discrete variables (and 95% confidence interval, if appropriate). Univariate and multiple regression analyses were used to examine predictors of nonparticipation in the intervention group in a hypothesisseeking analysis. P<0·05 (two-tailed) was regarded as indicating a statistically significant difference.
Results
Patients
The population of patients with chronic heart failure and/or cardiomyopathy as a discharge diagnosis and living in the catchment area during the recruitment phase of the study is described in Fig. 1 and Table 1 . Eighty-nine per cent (n=1541) of the patients were _65 years old. One thousand and fifty-eight patients were screened at the medical wards, that is 69% of all patients aged 65 years. The most common reasons for ineligibility to participate in the study are presented in Table 2 .
Of the 1058 patients in the screened wards discharged with the diagnosis of heart failure, only 160 met the criteria for participating in the study. However, two of these patients were later found to be suffering from diseases other than heart failure and were therefore excluded. Thus, 158 patients (15%; 95% confidence interval [CI] 13-17%) were included. As shown in Table 3 , a greater prevalence, of atrial fibrillation was found in the usual-care group, compared with the structured-care group.
Among the patients with evaluable ejection fractions, 60% (n=54) had a value of or below 0·40 (no differences between the study groups, data not shown). The proportion of patients who had no contraindication to ACE inhibitor therapy and had tried or were on such treatment was 84% in the usual-care group and 96% in the structured-care group (data not shown).
Participation rates
The patients' participation in the structured programme is shown in Fig. 2 . Seven patients (9%) made spontaneous visits on account of deterioration, leading to acute admissions. The median number of telephone contacts with the patients was four calls per patient. Spontaneous telephone contacts were made by 22 patients (28%) and 18 relatives (23%) or home caregivers.
Twenty-three patients never visited the nurse (29%; 95: CI 19-39%), and this was explained by death (11 patients), fatigue or unwillingness (11 patients), and institutional care (one patient). Patients who never visited the nurse showed the following characteristics at entry: female sex, advanced age, and need of assistance at home. Only the last factor remained significant in a multiple regression analysis (P=0·023).
Outcome
The analysis according to the intention-to-treat principle showed that the mean follow-up time was 5·0 (2·0) months and 5·0 (2·3) months in the usual care and structured-care groups, respectively. As demonstrated in Table 4 , the New York Heart Association class improved in both groups (changes in structured minus usual-care group=0·08; 95% CI ( 0·19 to 0·35)). The groups did not differ in the numbers of re-admissions during follow-up (mean difference 0·1; 95% CI [ 0·5 to 0·3 re-admissions]), mortality or survival without re-admission. The numbers of hospital days in the structured-care group (the 25th, 50th, and 75th percentiles were 3·3, 15·0, and 37·0 days respectively) were similar to the corresponding numbers in the usual-care group (3·3, 11·0 and 30·5 days, respectively). The difference in mean values of hospital days was 8 (26) days and in the median values 4 days (P=0·29, Mann-Whitney U-test).
Discussion
In the present study, we tried to identify elderly patients with moderate to severe chronic heart failure who might benefit from participation in an outpatient, structuredcare programme. This was based upon the well-known but often overlooked fact that the majority of patients with chronic heart failure are much older than those who have participated in the large trials examining the affect of ACE inhibitors [19] [20] [21] . In addition, there is a considerable co-morbidity among these elderly patients who are often treated by doctors other than cardiologists. Thus, in our hospital, 65% of all patients discharged with a diagnosis of heart failure were treated at the Department of Internal Medicine and not by cardiologists. The mean age of these patients was 79 years, to be compared with a mean age of 61 years in the SOLVD trial [19] or 71 years in the CONSENSUS study [20] . A realistic attempt to improve the situation for the heart failure population and to reduce the number of hospital readmissions should be based on a recognition of these demographic facts and management aspects.
However, studying heart failure among the very old is associated with several problems. In the first place, the diagnosis of heart failure can be difficult in the elderly patients. Thus, the occurrence of heart failure with normal systolic function increases with increasing age and is up to 50% among 80-year-old patients with chronic heart failure [21] . In our study, 40% of the patients had ejection fractions above 0·40. Often the underlying cause is diastolic dysfunction, which at present cannot be diagnosed in a simple, established (54) 171 (37) *Two of the 160 initially eligible patients were excluded as they were found not to suffer from chronic heart failure. 
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way [21] . We tried to meet this difficulty by using a scoring system which has a proven, diagnostic precision for chronic heart failure [13, 14] , followed by later work-up and evaluation. The decision limit of the Boston criteria score at or above 8 was chosen, as the sensitivity and specificity of identifying chronic heart failure using this criterion are above 90% [14] . During the work-up after randomization, only two patients were found not to be suffering from heart failure.
Another problem in studying elderly patients with heart failure is to identify the target group for structured, outpatient care. We chose to include only hospitalized patients with NYHA class III to IV at admission for several reasons. Firstly, according to current practice in our hospital, patients with chronic heart failure are in general not hospitalized if they have a NYHA class of II, unless they have other complicating diseases necessitating hospital care. However, we wanted to avoid patients with other major diseases, in order to study a well-defined sample of elderly patients with moderate-to-severe, heart failure at admission and a high frequency of hospital re-admissions for this diagnosis. Secondly, given the atypical presentation of heart failure in old age, we wanted to recruit patients with a clear diagnosis of chronic heart failure. However, it is inevitable that a number of patients with milder forms of chronic heart failure might have been candidates for the present treatment programme, but this is outside the focus of this study.
Our findings indicate that only a minority (13-17%, 95% CI) of hospitalized, elderly patients with moderate-to-severe heart failure at admission may be candidates for an outpatient care programme located at the hospital. The feasibility of the nurse-monitored programme was also less than expected in terms of participation rate. Thus, although we included only heart failure patients who had no other major disease and who were judged by the doctor and themselves to be able to visit a nurse-monitored clinic on an outpatient basis, as many as 29% (19-39%, 95% CI) of these patients either died or could not participate. The explanation seems to be that, apart from a high mortality rate, an outpatient programme focusing on symptom management may not be the optimal approach in these elderly patients with severe heart failure, who reported that they did not have the strength to travel to the clinic. The finding that need of assistance at home was a predictor of a poor participation rate gives support to this explanation.
The outcome of the structured-care programme did not demonstrate or suggest any beneficial effect on the number of re-admissions and hospital days. If anything, structured care tended to be associated with more days in hospital. Interestingly, a recently published study has demonstrated that in severely ill patients, mainly suffering from chronic heart failure, structured management, with increased access to primary care after hospital discharge, was associated with an increased rate of hospitalizations [22] . One explanation, possibly also valid in our study, may be that structured care may lead to the detection of previously unrecognized, medical problems, owing to improved communication between care-givers and patients, compared to conventional care. This, in combination with simpler access to inpatient care, may increase re-admission rates. In support of this concept of the early detection of gradual deterioration, a previous study has shown that elderly patients with chronic heart failure may experience worsening symptoms for a relatively long time before being hospitalized [23] . The structured programme followed established guidelines for medical treatment and the principles for the care of the patients were based on previously documented experiences [8, 10, [24] [25] [26] . Other aspects of how the patients were managed in the two study groups have also to be considered. As expected, ACE inhibitors were somewhat more consistently used in the structured-care group. In the group with the usual care, the majority of the patients were managed after discharge by general practitioners. The few, previously published studies have either been too small to be conclusive [9, 12] or have examined only components of a comprehensive care program, often for patients with mixed diagnoses [27, 28] . However, one controlled study reported that it was possible to prevent re-admissions of elderly patients with heart failure [6] . The reasons for the success of that study may have been that these patients had less severe heart failure than those in the present study, that only patients at high risk of re-admissions were recruited, that fewer patients lived alone and that the intervention was different from that in our study in several respects [6] . Thus, compared with our outpatient programme, they used early-discharge planning and had a more multidisciplinary approach, as both a dietician and social-service personnel were engaged, apart from the nurse and a geriatric cardiologist. In addition, the follow-up procedures included such features as home-care services and individualized home visits.
The results of the present study suggest that home care could be an alternative approach to help these patients. A recently presented randomized study seems to support this suggestion, as home-based intervention in cases of elderly patients with heart failure was associated with a reduced number of unplanned re-admissions [29] . Our conclusion is that, among the elderly who are hospitalized for moderate-to-severe, heart failure, only a minority can be candidates for a hospital-based, outpatient, nurse-monitored programme aimed at symptom management after discharge from the hospital. The available evidence, although scarce, points to the need of follow-up procedures more adjusted to the patient's home situation. 
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